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Description
[Technical Field]

[0001] The present invention relates to a battery SOH
prediction method and a battery pack using the same,
and more specifically, to a method of predicting the SOH
of a battery in real time during charging/discharging and
a battery pack using the same.

[Background Art]

[0002] Asrechargeable secondary batteries (hereinaf-
ter referred to as ’batteries’) that are used as energy
sources in various fields ranging from portable electronic
devices such as smartphones, notebook computers and
PDAs to electric vehicles and energy storage systems
(ESS) are continuously used for a longer period of time
and are charged/discharged repeatedly, there is a char-
acteristic of shortening the lifespan, and this gradually
decreases the capacity/performance of the batteries.
The deterioration of the capacity/performance of the bat-
tery due to these characteristics affects the stable oper-
ation of the system using the battery.

[0003] Therefore, predicting the state of health (SOH)
of the battery makes it possible to determine when the
battery needs replacement, and accordingly, itis possible
to minimize the negative effects that may occur due to
the decrease in capacity/performance of the battery, so
that this allows the system using the battery to operate
stably.

[0004] On the other hand, in relation to the related art
in predicting the State of Health (SOH) of the battery, by
using ampere counting (Ahcounting) based on current
integration while performing complete discharge of the
battery cell, it was predicted by calculating the state of
health (SOH) of the battery cell.

[0005] However, in order to predict the State of Health
(SOH) of the battery in the conventional method, since
it is necessary to completely discharge the battery forci-
bly, there is a problem of inefficient and cumbersome
time in battery operation, and as the operation of com-
pletely discharging the battery is repeated, there is a pos-
sibility that it may cause a decrease in capacity/perform-
ance of the battery.

(Patent Literature 1) KR10-1211789 B1

JP2019 056595 relates to a secondary battery system
capable of estimating a deterioration index of a second-
ary battery. JP2019 020392 relates to an estimation de-
vice applicable to an accumulation of electricity element
having a monopole that quantity of accumulation of elec-
tricity-electric potential properties change by repetition
of charging and discharging. EP2963433 relates to a bat-
tery state estimation method and apparatus thatincludes
a time detector configured to detect a time during which
a voltage level of a battery, being partially charged and
discharged, changes through a constant current charge.
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[Disclosure]
[Technical Problem]

[0006] The presentinvention is to solve the above-de-
scribed problem, and an object of the present invention
is to provide a method for predicting the SOH of a corre-
sponding battery in real time during charging/discharg-
ing, even if the battery is not completely discharged.

[Technical Solution]

[0007] A battery SOH prediction method according
claim 1 is provided in a first aspect.

[0008] A battery managementdevice for measuring an
SOH of a battery according to claim 5 is provided in a
second aspect.

[0009] Moreover, a battery pack includes the battery
management device according to the above-mentioned
present invention.

[Advantageous Effects]

[0010] Because the presentinvention does notrequire
complete discharge as in the related art for predicting the
state of health (SOH) of the battery, it is possible to im-
prove the efficiency of time when operating the battery
and to know the State of Health (SOH) of the battery in
real time during charging/discharging, so that more sta-
ble battery operation is possible.

[Description of Drawings]
[0011]

FIG. 1is a flowchart showing a method of predicting
a battery SOH according to the present invention.
FIG. 2 is an experimental graph showing dQ/dV val-
ues of the first reference battery voltage derivation
operation of deriving a battery voltage in which the
dQ/dV value deviationis the largest among a plurality
of cycles, as a result of the comparison.

[0012] In addition, the battery SOH prediction opera-
tion includes an SOH extraction operation of extracting
an SOH corresponding to actual dQ/dV measured in the
actual dQ/dV value measurement operation from the
dQ/dV:SOH lookup table and is an operation of predicting
the extracted SOH as a real-time SOH of the actual bat-
tery.

[0013] Furthermore, the abnormality determination op-
eration includes: a dQ/dV value deviation calculation op-
eration of calculating a deviation |dQ/dV(t)-dQ/dV(t-1)]
between a dQ/dV value of a current period and a dQ/dV
value of a previous period measured in the actual dQ/dV
value measurement operation; and a dQ/dV value devi-
ation comparison operation of comparing the calculated
dQ/dV value deviation between the current period and
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the previous period with a predetermined reference val-
ue.

[0014] Here, when the dQ/dV value deviation between
the current period and the previous period exceeds the
predetermined reference value, it is determined that
there is an abnormality in the corresponding battery.
[0015] Abattery managementdevice for measuring an
SOH of a battery according to the present invention in-
cludes: a charge/discharge control unit configured to sup-
ply charge/discharge power to the battery and control
charge/discharge; an SOH measurement battery voltage
setting unit configured to set an SOH measurement bat-
tery voltage based on each cycle specific dQ/dV value
measured for each cycle of a plurality of completely
charging-completely discharging for a predetermined ref-
erence battery; an SOH prediction unit configured to
measure an actual dQ/dV value at the set SOH meas-
urement battery voltage at predetermined periodic inter-
vals while charging of the actual battery is in progress,
and using this, predict a real-time SOH of the actual bat-
tery; and a storage unit configured to store a lookup table
(dQ/dV:SOH lookup table) that is a relationship between
dQ/dV values at each battery voltage and a correspond-
ing SOH, which is configured based on dQ/dV values
measured during completely discharging and an SOH
value corresponding thereto, for the reference battery.
[0016] Moreover, the device further includes: an ab-
normality determination unit configured to determine
whether a corresponding battery has an abnormality ac-
cording to a change width of dQ/dV values using the ac-
tual dQ/dV values measured by the SOH prediction unit;
a display unit configured to display a real-time SOH of
the actual battery predicted by the SOH prediction unit;
and a notification unit configured to generate an abnor-
mality signal alarm when the abnormality determination
unit determines that an abnormality occurs in the battery.
[0017] Specifically, the SOH measurement battery
voltage setting unit includes: a first dQ/dV value meas-
urement unit configured to measure cycle specific dQ/dV
values of a plurality of completely charging-completely
discharging while the operation cycle of completely
charging-completely discharging the reference battery
by the charge/discharge control unit is performed a pre-
determined number of times; and areference battery volt-
age derivation unit configured to compare each cycle
specific dQ/dV value measured by the first dQ/dV value
measurement unit, and derive a battery voltage in which
the dQ/dV value deviation is the largest between a plu-
rality of cycles, wherein the SOH measurement battery
voltage setting unit sets the derived battery voltage as
an SOH measurement battery voltage.

[0018] Moreover, the SOH prediction unit includes: a
second dQ/dV value measurement unit configured to
measure an actual dQ/dV value at the set SOH meas-
urement battery voltage at predetermined periodic inter-
vals while charging the actual battery by the charge/dis-
charge control unit; and an SOH extraction unit config-
ured to extractan SOH corresponding to the actual dQ/dV
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value measured in the second dQ/dV value measure-
ment unit from the dQ/dV:SOH lookup table stored in the
storage unit, wherein the SOH prediction unit predicts
the extracted SOH as a real-time SOH of the actual bat-
tery.

[0019] Furthermore, the abnormality determination
unit includes: a dQ/dV deviation calculation unit config-
ured to calculate a deviation |dQ/dV(t)-dQ/dV(t-1)| be-
tween a dQ/dV value of a current period and a dQ/dV
value of a previous period measured for the actual battery
by the second dQ/dV value measurement unit; a com-
parison unit configured to compare a dQ/dV value devi-
ation between a current period and a previous period
calculated by the dQ/dV deviation calculation unit with a
predetermined reference value; and an abnormality sig-
nal generation unit configured to determine that there is
an abnormality in the corresponding battery and generate
and output an abnormality signal when the dQ/dV value
deviation between the current period and the previous
period exceeds a predetermined reference value upon a
comparison result of the comparison unit.

[0020] Moreover, a battery pack includes the battery
management device according to the above-mentioned
present invention.

[Advantageous Effects]

[0021] Because the presentinvention does notrequire
complete discharge as in the related art for predicting the
state of health (SOH) of the battery, it is possible to im-
prove the efficiency of time when operating the battery
and to know the State of Health (SOH) of the battery in
real time during charging/discharging, so that more sta-
ble battery operation is possible.

[Description of Drawings]
[0022]

FIG. 1is a flowchart showing a method of predicting
a battery SOH according to the present invention.
FIG. 2 is an experimental graph showing dQ/dV val-
ues of the first cycle and the 300th cycle, which ap-
pear when an operation cycle of completely charg-
ing-completely discharging is performed 300 times
for a reference battery.

FIG. 3 is an experimental graph showing the results
of analyzing the correlation between changes in
OCV, R, dQ and dV values and an SOH.

FIG. 4 is an experimental graph showing the results
of analyzing the correlation between dQ, dV and an
SOH at an SOH measurement battery voltage.
FIG. 5 is a block diagram schematically showing the
overall configuration of a battery pack according to
the present invention.
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[Best Mode]

[0023] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the ac-
companying drawings so that those of ordinary skill in
the art may easily implement the present invention. How-
ever, the present invention may be implemented in var-
ious forms and is not limited to the embodiments de-
scribed herein. In the drawings, parts irrelevant to the
description are omitted in order to clearly describe the
present invention, and like reference numerals refer to
like elements throughout the specification.

[0024] Hereinafter, the present invention will be de-
scribed in detail with reference to the drawings.

1. Terms used in the present invention
1.1. Reference battery

[0025] As a battery set to prepare reference data for
predicting the SOH of a specific battery, one of a plurality
of batteries is set as a reference battery, and reference
data is prepared by performing a full-discharge operation
for the set reference battery, and based on these, a
lookup table can be configured as described in operation
S100 of storing the lookup table below.

1.2. Actual battery

[0026] As a battery to predict an SOH, based on the
lookup table configured for the reference battery, an SOH
can be predicted in real time by using data measured
through charging progress of the actual battery.

1.3. dQ/dV value

[0027] This means a value obtained by differentiating
the charge/discharge capacity Q of the battery measured
according to the charging/discharging progress by the
voltage (V).

2. Battery SOH prediction method according to the
present invention

2.1. Lookup table storing operation S100

[0028] The operation of storing of the lookup table is
operation of measuring real-time dQ/dV values and cor-
responding SOH values while completely discharging a
predetermined reference battery and of configuring and
storing a lookup table of dQ/dV values at each battery
voltage and a corresponding SOH based on the meas-
ured dQ/dV and SOH values. The lookup table of the
dQ/dV value of the battery voltage and the corresponding
SOH is stored in a storage unit 160 to be described later.
The lookup table is hereinafter referred to as a
dQ/dV:SOH lookup table.
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2.2. SOH measurement battery voltage setting operation
S200

[0029] As an operation of measuring cycle specific
dQ/dV values of a plurality of full charge-discharge for
the reference battery, comparing each cycle specific
dQ/dV value, and deriving the battery voltage with the
largest dQ/dV value deviation to set the battery voltage
as the SOH measurement battery voltage, this consists
of the following detailed operations, and this is performed
by an SOH measurement battery voltage setting unit 130
to be described later.

A. Cycle specific dQ/dV value measurement operation
S210

[0030] As an operation of measuring cycle specific
dQ/dV values of a plurality of full-discharge for the refer-
ence battery, the operation of fully charging and discharg-
ing the reference battery is performed a predetermined
number of times, and the dQ/dV values are measured
during each cycle. This is performed by a first dQ/dV
value measurement unit 132 to be described later.

B. Cycle specific dQ/dV value comparison operation
S220

[0031] This operation compares each cycle specific
dQ/dV value measured through the cycle specific dQ/dV
value measurement operation S210.

[0032] As mentioned above, since the dQ/dV value is
measured during each cycle by performing a number of
operation cycles for fully charging and discharging a pre-
determined reference battery, each cycle specific dQ/dV
values are calculated, and accordingly, cycle specific
dQ/dV values can be compared to check the dQ/dV val-
ues showing the greatest deviation between cycles.

C. Reference battery voltage derivation operation S230

[0033] Based on aresult of comparing each cycle spe-
cific dQ/dV value in the cycle specific dQ/dV value com-
parison operation S220, itis an operation for deriving the
battery voltage in which the deviation of the dQ/dV value
is the largest.

[0034] As specifically described with reference to the
drawings, FIG. 2 is a graph showing dQ/dV values of the
first cycle and the 300th cycle in which the deviation of
dQ/dV values is the largest among the dQ/dV values
measured for each cycle by performing a full-discharge
operation cycle 300 times for the reference battery. Re-
ferring to FIG. 2, a portion showing a dQ/dV value devi-
ation of more than a predetermined reference between
the first cycle and the 300th cycle can be roughly extract-
ed into regions A, B, C, D, and E, and among them, it
can be seen that D is the portion where the deviation of
dQ/dV values is the largest. Accordingly, 3.79V, which
is the voltage value corresponding to the region D, is
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derived as the reference battery voltage, and this is here-
inafter referred to as the SOH measurement battery volt-
age.

[0035] The cycle specific dQ/dV value comparison op-
eration S220 and the reference battery voltage derivation
operation S230 are performed by the reference battery
voltage derivation unit 134 to be described later.

2.3. Actual dQ/dV value measurement operation S300

[0036] As an operation of measuring the measured
dQ/dV value at the SOH measured battery voltage set
through the reference battery voltage derivation opera-
tion S230 while charging the actual battery to measure
an SOH, the actual dQ/dV value measurement operation
is operated by the second dQ/dV value measurement
unit 142 of an SOH prediction unit 140 to be described
later. Here, the reason for measuring the actual dQ/dV
value during charging of the battery is that since dis-
charge can be performed differently depending on the
user, but charging has less change than discharging, and
the ionic characteristics of the battery in charging appear
better than in discharging, in order to increase the accu-
racy of SOH prediction, the actual dQ/dV value meas-
urement operation is performed during charging of the
actual battery. Referring to FIG. 2, in describing the ex-
periment described above as an example, since the SOH
measurement battery voltage is set to 3.79V, in this op-
eration, the dQ/dV value at 3.79V is measured while
charging the actual battery.

[0037] The operation of measuring dQ/dV value at the
SOH measurement battery voltage during charging of
the actual battery is performed at predetermined periodic
intervals, so that the SOH can be predicted in real time
during charging and discharging of the actual battery.

2.4. Battery SOH prediction operation S400

[0038] In the battery SOH prediction operation, the
SOH corresponding to the dQ/dV value at the SOH meas-
urement battery voltage for the measured actual battery
is extracted from the lookup table, so that the extracted
SOH can be predicted as a real-time SOH of the actual
battery.

[0039] As more specifically described, by performing
the SOH extraction operation S410, the SOH corre-
sponding to the dQ/dV value at the SOH measurement
battery voltage for the actual battery measured in the
measured dQ/dV value measurement operation S300 is
extracted from the dQ/dV:SOH lookup table configured
through the lookup table storage operation S100. At this
time, the extracted SOH can be predicted as the real-
time SOH of the actual battery.

[0040] When the experiment described above with ref-
erence to FIG. 2 is described as an example, an SOH
corresponding to the dQ/dV value of the actual battery
at 3.79V (SOH measurement battery voltage) measured
in the measured dQ/dV value measurement operation
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S300 is extracted from the dQ/dV: SOH lookup table, so
that the extracted SOH is predicted as the real-time SOH
of the actual battery.

[0041] This operation is performed by the SOH extrac-
tion unit 144 of the SOH prediction unit 140 to be de-
scribed later.

2.5. SOH display operation S500

[0042] The SOH display operation is an operation for
displaying the real-time SOH of the actual battery pre-
dicted in the battery SOH prediction operation S400, and
through this, the user can recognize the real-time SOH
of the actual battery. This is performed by a display unit
170 to be described later.

2.6. Abnormality determination operation S600

[0043] The abnormality determination operation is an
operation that determines whether the actual battery is
abnormal according to the change width of dQ/dV values
based on the dQ/dV value of the actual battery measured
at predetermined periodic intervals by the actual dQ/dV
value measurement operation S300, and is performed
by an abnormality determination unit 150 to be described
later.

A. dQ/dV value deviation calculation operation S610

[0044] The difference between the dQ/dV value of the
current period and the dQ/dV value of the previous period
|dQ/dV(t)- dQ/dV(t-1)| can be calculated using the dQ/dV
value at the SOH measurement battery voltage of the
actual battery measured by the actual dQ/dV value meas-
urement operation S300. This is performed by the dQ/dV
deviation calculation unit 152 described later.

B. dQ/dV value deviation comparison operation S620

[0045] By comparing the calculated dQ/dV value devi-
ation between the current period and the previous period
with a predetermined reference value, it is possible to
determine whether an actual battery is abnormal accord-
ing to the comparison result.

[0046] As aresultofthe comparison, ifthe dQ/dV value
deviation between the current period and the previous
period is greater than a predetermined reference value,
it may be seen that the dQ/dV value is larger than the
reference due to an abnormality in the battery, and it may
be determined (S612) that an abnormality occurs.
[0047] Meanwhile, if the dQ/dV value deviation be-
tween the current period and the previous period is less
than or equal to a predetermined reference value, it may
be seen that the change width of the dQ/dV value is at
an appropriate level, and it may be determined (S614)
that there is no abnormality.

[0048] Such an operation is performed by the compar-
ison unit 154 described later.
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2.7. Abnormality notification operation S700

[0049] As an operation of generating an abnormality
signal alarm so that a user can detect an abnormality in
the battery when it is determined that an abnormality oc-
curs in the actual battery in the abnormality determination
operation S600, the abnormality notification operation in-
cludes generating an abnormality signal alarm in the no-
tification unit 180 according to the generation of an ab-
normality signal from the abnormality signal generation
unit 156. In such a way, in describing the principle of
using the change in dQ and dV values to predict the SOH
of the battery in the present invention, first, when the
operation cycle of completely charging-completely dis-
charging the cell was performed 300 times, and the cor-
relation analysis between each element and SOH was
performed, referring to FIG. 3, on the basis of the bold
lines, the rest last voltage value (upper end OCV)is 0.59
after charging, It was analyzed to have a correlation that
the rest last voltage value (lower end OCV) after dis-
charging is 0.81, an End of Discharge (EOD) charging
resistance is 0.77, an End of Charge (EOC) charging
resistance is 0.79, an End of Discharge (EOD) discharg-
ing resistance is 0.28, an End of Charge (EOC) discharg-
ing resistance is 0.69, and dQ and dV changes were an-
alyzed to have correlations 0f0.93 and 0.94, respectively.
Therefore, it can be check that the change in dQ and dV
values has a higher correlation with SOH than the OCV
and resistance R values.

[0050] More specifically, if the correlation between the
dQ and dV value change and the SOH is analyzed, as
described above with reference to FIG. 2, when the com-
pletely charging-completely discharging operation cycle
is performed 300 times for the reference battery and the
measured dQ/dV value for each cycle is shown in a
graph, the voltage, that is, 3.79V, corresponding to the
dQ/dV value of the first cycle and the 300th cycle in which
the deviation in dQ/dV values between cycles is the larg-
estcan be setas the SOH measurement battery voltage.
Based on this, by analyzing the correlation between
dQ/dV, dV/dQ and SOH corresponding to 3.79V, which
is the SOH measurement battery voltage, the result as
shown in FIG. 4 could be checked. While performing an
operation cycle of completely charging-completely dis-
charging for a plurality of cells 300 times, FIG. 4 is agraph
showing the average SOH correlation value for the 3.79V
(SOH measurement battery voltage) portion during
charging and the average SOH correlation value for
3.79V (SOH measurement battery voltage) during dis-
charging, and as shown in (a), the average value of the
SOH correlation for the dQ/dV portion of 3.79V during
charging is 0.88, and as shown in (b), the average value
of the SOH correlation for the dV/dQ portion of 3.79V at
discharging is also 0.88, so that it can be checked that
the dQ and dV values in the SOH measurement battery
voltage during charging/discharging and the SOH have
a high correlation.

[0051] Accordingly, the present invention uses a point
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having a high correlation with the dQ/dV value and the
SOH at a specific voltage portion (SOH measurement
battery voltage) derived through an experiment during
battery charging/discharging, based on this, even if the
battery is not completely discharged, since it is possible
to predict the SOH of the battery in real time during charg-
ing/discharging, it is possible to improve the efficiency of
time in operating the battery, and since the State of Health
(SOH) of the battery can be known in real time during
charging/discharging, more stable battery operation is
possible.

3. Battery pack according to the present invention

[0052] FIG.5isablockdiagram schematically showing
the overall configuration of a battery pack according to
the present invention, and each configuration will be de-
scribed with reference to this.

3.1. Battery 110

[0053] A battery pack 100 according to the presentin-
vention includes a plurality of batteries, and the plurality
of batteries can be described by dividing into a reference
battery allowing one SOH measurement and atleastone
actual battery to measure SOH.

[0054] Furthermore, the battery pack according to the
presentinvention includes a battery management device
for measuring the SOH of the battery, which is configured
as follows.

3.2. Charge/discharge control unit 120

[0055] As a component for supplying charging/dis-
charging power to the battery and controlling charg-
ing/discharging, it may control to perform an operation
cycle of completely charging-completely discharging the
battery set as the reference battery a predetermined
number of times, and may control the charging/discharg-
ing operation of the battery set as the actual battery.

3.3. SOH measurement battery voltage setting unit 130

[0056] Itis a component to measure the cycle specific
dQ/dV value of completely charging-completely dis-
charging for a predetermined reference battery, and de-
rive the battery voltage at which the deviation of dQ/dV
values between each cycle is the largest, and sets the
value as the SOH measurement battery voltage, which
is the reference battery voltage for predicting the SOH
of the battery.

A. First dQ/dV value measurement unit 132

[0057] The first dQ/dV value measurement unit may
measure dQ/dV values during each cycle while the op-
eration cycle of completely charging-completely dis-
charging a predetermined reference battery by the
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charge/discharge control unit 120 is performed a prede-
termined number of times.

[0058] Forexample, if anoperation cycle of completely
charging-completely discharging a predetermined refer-
ence battery is performed 300 times, dQ/dV is measured
for each cycle from the first cycle to the 300th cycle.
[0059] A number of completely charging-completely
discharging cycle specific dQ/dV values for the measured
reference battery are stored in a storage unit 160 to be
described later by configuring a lookup table of the dQ/dV
values and the SOH, and are used to derive the reference
battery voltage for SOH prediction.

B. Reference battery voltage derivation unit 134

[0060] Based on a plurality of completely charging-
completely discharging cycle specific dQ/dV values for
the reference battery measured by the first dQ/dV value
measurement unit 132, a reference battery voltage for
predicting the SOH of the battery can be derived.
[0061] Specifically, by comparing the dQ/dV values for
each cycle measured by the first dQ/dV value measure-
ment unit 132, the battery voltage in which the dQ/dV
value deviation between cycles is the largest may be de-
rived.

[0062] As described above, FIG. 2 is a graph showing
dQ/dV values of a first cycle and a 300th cycle showing
the greatest deviation among dQ/dV values measured
for each cycle by performing 300 cycles of completely
charging-completely discharging for the reference bat-
tery. In describing the experimental data as an example
with reference to FIG. 2, there are roughly areas A, B, C,
D, and E that show some dQ/dV deviation between the
first cycle and the 300th cycle, and among them, the bat-
tery voltage of 3.79V, which corresponds to the area D
showing the greatest deviation, is derived and this can
be set as the SOH measurement battery voltage as a
reference battery voltage for predicting the SOH of the
battery.

3.4. SOH prediction unit 140

[0063] The SOH prediction unit can predict the real-
time SOH of the actual battery by using the SOH meas-
urement battery voltage value set by the SOH measure-
ment battery voltage setting unit 130, the dQ/dV: SOH
lookup table stored in the storage unit 160 to be described
later, and the dQ/dV value of the actual battery to meas-
ure an SOH.

A. Second dQ/dV value measurement unit 142

[0064] The second dQ/dV value measurement unit
may measure an actual dQ/dV value of the SOH meas-
urement battery voltage at predetermined periodic inter-
vals with respect to the actual battery while the actual
battery is charged by the charge/discharge control unit
120.
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[0065] Taking the experiment described above with
reference to FIG. 2 as an example, since the SOH meas-
urement battery voltage was set to 3.79V, the second
dQ/dV value measurement unit measures the dQ/dV val-
ue at 3.79V of the actual battery at predetermined peri-
odic intervals while the actual battery is charged.

B. SOH extraction unit 144

[0066] When the dQ/dV value in the SOH measure-
ment battery voltage of the actual battery is measured in
the second dQ/dV value measurement unit 142, the SOH
extraction unit may extract SOH corresponding to the
measured dQ/dV value from the dQ/dV:SOH lookup table
stored in the storage unit 160.

[0067] Atthistime, the extracted SOH can be predicted
as real-time SOH of the actual battery.

[0068] Taking the experiment described above with
reference to FIG. 2 as an example, an SOH correspond-
ing to the dQ/dV value at 3.79V (SOH measurement bat-
tery voltage) of the actual battery measured by the sec-
ond dQ/dV value measurementunit 142 is extracted from
the dQ/dV: SOH lookup table stored in the storage unit,
and at this time, the extracted SOH is predicted as the
real-time SOH of the actual battery.

3.5. Abnormality determination unit 150

[0069] The abnormality determination unit can deter-
mine whether the actual battery is abnormal according
to the change width of dQ/dV values based on the dQ/dV
value of the actual battery measured at predetermined
periodic intervals in the second dQ/dV value measure-
ment unit 142.

A. dQ/dV deviation calculation unit 152

[0070] First, the dQ/dV deviation calculation unit may
calculate the deviation|dQ/dV(t)- dQ/dV(t-1)| between
the dQ/dV value of the current period and the dQ/dV value
of the previous period using the dQ/dV value in the SOH
measurement battery voltage of the actual battery meas-
ured by the second dQ/dV value measurement unit 142.

B. Comparison unit 154

[0071] When the dQ/dV value deviation|dQ/dV(t)-
dQ/dV(t-1)| is calculated between the current period and
the previous period by the dQ/dV deviation calculation
unit 152, the comparison unit may compare this with a
predetermined reference value.

[0072] As the result of the comparison, if the dQ/dV
value deviation between the current period and the pre-
vious period is greater than a predetermined reference
value, it may be seen that the dQ/dV value is larger than
the reference due to an abnormality in the actual battery,
and it may be determined that an abnormality occurs.
[0073] Meanwhile, if the dQ/dV value deviation be-
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tween the current period and the previous period is less
than or equal to a predetermined reference value, it may
be seen that the change width of the dQ/dV value is at
an appropriate level, and it may be determined that there
is no abnormality.

C. Abnormality signal generation unit 156

[0074] As aresultofthe comparison of the comparison
unit 154, if it is determined that the dQ/dV value deviation
between the current period and the previous period is
greater than a predetermined reference value, and it is
determined that an abnormality occurs in the correspond-
ing actual battery, the abnormality signal generation unit
may generate an abnormality signal and output the gen-
erated abnormality signal to a notification unit 180 to be
described later.

3.6. Storage unit 160

[0075] The storage unit stores a dQ/dV:SOH lookup
table that allows real-time SOH prediction of the actual
battery using the dQ/dV value of the SOH measurement
battery voltage measured for the actual battery in the
SOH prediction unit 140.

[0076] While completely discharging a predetermined
reference battery, the dQ/dV:SOH lookup table may con-
stitute a lookup table of dQ/dV values at each battery
voltage and a corresponding SOH through an experiment
that measures dQ/dV values and corresponding SOH in
real time and store these data in the storage unit. In this
way, the dQ/dV:SOH lookup table stored in the storage
unit is used to predict the real-time SOH of the actual
battery in the SOH prediction unit 140 described above.

3.7. Display unit 170

[0077] Thedisplay unitis configured to display the real-
time SOH of the actual battery predicted by the SOH
prediction unit 140, so that this allows the user to recog-
nize the real-time SOH of the actual battery.

3.8. Notification unit 180

[0078] As a configuration for generating and generat-
ing an abnormality signal alarm when it is determined by
the abnormality determination unit 150 that an abnormal-
ity occurs in the actual battery, specifically, when an ab-
normality signal is outputted from the abnormality signal
generation unit 156, the notification unit recognizes that
an abnormality occurs inthe actual battery and generates
an abnormality signal alarm, so that users can detect the
abnormal state.

[0079] On the other hand, although the technical idea
of the present invention has been specifically described
according to the above embodiment, it should be noted
that the above embodiments are for the purpose of ex-
planation and not limitation.
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Claims
1. A battery SOH prediction method comprising:

a lookup table storage operation (S100) of con-
structing and storing a dQ/dV:SOH lookup table
fora predetermined reference battery, fora com-
pletely charging-completely discharging cycle;
an SOH measurement battery voltage setting
operation (S200) of measuring cycle specific
dQ/dV values of a plurality of completely charg-
ing-completely discharging cycles and setting
an SOH measurement battery voltage based on
the measured cycle specific dQ/dV values, for
the reference battery;

an actual dQ/dV value measurement operation
(S300) of measuring an actual dQ/dV value at
the set SOH measurement battery voltage at
predetermined periodic intervals while charging
the actual battery to predict an SOH,;

a battery SOH prediction operation (S400) of ex-
tracting an SOH value corresponding to the
measured actual dQ/dV value from the
dQ/dV:SOH lookup table and predicting a real-
time SOH of the actual battery;

characterized in that the method further com-
prises:

an abnormality determination operation (S600)
of determining whether a battery is abnormal,
wherein the abnormality determination opera-
tion (S600) comprises:

a dQ/dV value deviation calculation opera-
tion (S610) of calculating a deviation
|dQ/dV(t)-dQ/dV(t-1)| between a dQ/dV val-
ue of a current period and a dQ/dV value of
a previous period measured in the actual
dQ/dV value measurement operation; and
a dQ/dV value deviation comparison oper-
ation (S620) of comparing the calculated
dQ/dV value deviation between the current
period and the previous period with a pre-
determined reference value; and

an abnormality notification operation (S700) of
generating an abnormality signal alarm when it
is determined that there is an abnormality in the
actual battery in the abnormality determination
operation.

2. The method of claim 1, wherein the SOH measure-
ment battery voltage setting operation (S200) com-
prises:

a cycle specific dQ/dV value measurement op-
eration of measuring the plurality of completely
charging-completely discharging cycle specific
dQ/dV values by performing an operation cycle
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of completely charging-completely discharging
the reference battery a predetermined number
of times;

a cycle specific dQ/dV value comparison oper-
ation of comparing the measured cycle specific
dQ/dV values; and

a reference battery voltage derivation operation
of deriving a battery voltage in which the dQ/dV
value deviation is the largest among a plurality
of cycles, as a result of the comparison.

The method of claim 2, wherein the battery SOH pre-
diction operation (S400) comprises an SOH extrac-
tion operation of extracting an SOH corresponding
to actual dQ/dV measured in the actual dQ/dV value
measurement operation from the dQ/dV:SOH
lookup table and is an operation of predicting the
extracted SOH as a real-time SOH of the actual bat-
tery.

The method of claim 1, wherein when the dQ/dV val-
ue deviation between the current period and the pre-
vious period exceeds the predetermined reference
value, it is determined that there is an abnormality
in the corresponding battery.

A battery management device (100) for measuring
an SOH of a battery (110), the device comprising:

acharge/discharge control unit (120) configured
to supply charge/discharge power to the battery
(110) and control charge/discharge;

an SOH measurement battery voltage setting
unit (130) configured to set an SOH measure-
ment battery voltage based on each cycle spe-
cific dQ/dV value measured for each cycle of a
plurality of completely charging-completely dis-
charging cycles for a predetermined reference
battery;

an SOH prediction unit (140) configured to
measure an actual dQ/dV value at the set SOH
measurement battery voltage at predetermined
periodic intervals while charging of the actual
battery is in progress, and using this, predict a
real-time SOH of the actual battery;

a storage unit (160) configured to store a lookup
table, dQ/dV:SOH lookup table, that is a rela-
tionship between dQ/dV values at each battery
voltage and a corresponding SOH, which is con-
figured based on dQ/dV values measured dur-
ing completely discharging and an SOH value
corresponding thereto, for the reference battery;
an abnormality determination unit (150) config-
ured to determine whether a corresponding bat-
tery has an abnormality, wherein the abnormal-
ity determination unit (150) comprises:

a dQ/dV deviation calculation unit (152)

10

15

20

25

30

35

40

45

50

configured to calculate a deviation
|[dQ/dV(t)- dQ/dV(t-1)| between a dQ/dV
value of a current period and a dQ/dV value
of a previous period measured for the actual
battery by the SOH prediction unit (140);

a comparison unit (154) configured to com-
pare a dQ/dV value deviation between a
current period and a previous period calcu-
lated by the dQ/dV deviation calculation unit
(152) with a predetermined reference value;
characterised in that it further comprises:

an abnormality signal generation unit
(156) configured to determine that
there is an abnormality in the corre-
sponding battery and generate and out-
put an abnormality signal when the
dQ/dV value deviation between the cur-
rent period and the previous period ex-
ceeds a predetermined reference value
upon a comparison result of the com-
parison unit (154); and

a notification unit (180) configured to
generate an abnormality signal alarm
when the abnormality determination
unit determines that an abnormality oc-
curs in the battery.

The device (100) of claim 5, further comprising:

a display unit (170) configured to display a real-time
SOH of the actual battery predicted by the SOH pre-
diction unit (140).

The device of claim 6, wherein the SOH measure-
ment battery voltage setting unit (130) comprises:

a firstdQ/dV value measurement unit (132) con-
figured to measure cycle specific dQ/dV values
of the plurality of completely charging-complete-
ly discharging cycles while the operation cycle
of completely charging-completely discharging
the reference battery by the charge/discharge
control unit is performed a predetermined
number of times; and

a reference battery voltage derivation unit (134)
configured to compare each cycle specific
dQ/dV value measured by the first dQ/dV value
measurement unit (132), and derive a battery
voltage in which the dQ/dV value deviation is
the largest between a plurality of cycles,
wherein the SOH measurement battery voltage
setting unit(130) sets the derived battery voltage
as an SOH measurement battery voltage.

8. The device (100) of claim 7, wherein the SOH pre-

diction unit (140) comprises:

a second dQ/dV value measurement unit (142)
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configured to measure the actual dQ/dV value
at the set SOH measurement battery voltage at
predetermined periodic intervals while charging
the actual battery by the charge/discharge con-
trol unit; and

an SOH extraction unit (144) configured to ex-
tract an SOH corresponding to the actual dQ/dV
value measured in the second dQ/dV value
measurement unit from the dQ/dV:SOH lookup
table stored in the storage unit (160),

wherein the SOH prediction unit (140) predicts
the extracted SOH as a real-time SOH of the
actual battery.

9. A battery pack comprising the battery management

device (100) according to any one of claims 5 to 8.

Patentanspriiche

Batterie-SOH-Vorhersageverfahren, umfassend:

einen  Nachschlagetabelle-Speichervorgang
(S100) eines Erstellens und Speicherns einer
dQ/dV:SOH-Nachschlagetabelle fiir eine vorbe-
stimmte Referenzbatterie fiir einen Zyklus eines
vollstandigen-Ladens-vollstdndigen-Entla-
dens;

einen SOH-Messung-Batteriespannung-Ein-
stellungsvorgang (S200) eines Messens zy-
klusspezifischer dQ/dV-Werte einer Mehrzahl
von Zyklen eines vollstandigen-Ladens-voll-
stéandigen-Entladens

und eines Einstellens einer SOH-Messung-Bat-
teriespannung auf Grundlage der gemessenen
zyklusspezifischen dQ/dV-Werte fir die Refe-
renzbatterie;

einen konkreten dQ/dV-Wert-Messungsvor-
gang (S300) eines Messens eines konkreten
dQ/dV-Wertes bei der eingestellten SOH-Mes-
sung-Batteriespannung an vorbestimmten peri-
odischen Intervallen, wahrend eines Ladens der
konkreten Batterie, um einen SOH vorherzusa-
gen;

einen Batterie-SOH-Vorhersagevorgang
(S400) eines Extrahierens eines SOH-Wertes,
welcher dem gemessenen konkreten dQ/dV-
Wert aus der dQ/dV:SOH-Nachschlagetabelle
entspricht, und eines Vorhersagens eines Echt-
zeit-SOH fir die konkrete Batterie;

dadurch gekennzeichnet, dass das Verfahren
ferner umfasst:

einen Auffalligkeit-Bestimmungsvorgang
(S600) eines Bestimmens, ob eine Batterie auf-
fallig ist, wobei der Auffalligkeit-Bestimmungs-
vorgang (S600) umfasst:

einen  dQ/dV-Wert-Abweichung-Berech-
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10

nungsvorgang (S610) eines Berechnens ei-
ner Abweichung | dQ/dV/(t)-dQ/dV(t-1) | zwi-
schen einem dQ/dV-Wert einer gegenwar-
tigen Periode und einem dQ/dV-Wert einer
vorhergehenden Periode, welche in dem
konkreten dQ/dV-Wert-Messungsvorgang
gemessen werden; und

einen dQ/dV-Wert-Abweichung-Ver-
gleichsvorgang (S620) eines Vergleichens
der berechneten dQ/dV-Wert-Abweichung
zwischen der gegenwartigen Periode und
dervorhergehenden Periode miteinem vor-
bestimmten Referenzwert; und

einen Auffalligkeit-Benachrichtigungsvor-
gang (S700) eines Erzeugens eines Auffal-
ligkeitssignal-Alarms, wenn in dem Auffal-
ligkeit-Bestimmungsvorgang bestimmt
wird, dass eine Auffalligkeit in der konkreten
Batterie vorhanden ist.

2. Verfahren nach Anspruch 1, wobei der SOH-Mes-

sung-Batteriespannung-Einstellungsvorgang
(S200) umfasst:

einen zyklusspezifischen dQ/dV-Wert-Mes-
sungsvorgang eines Messens der Mehrzahl
vollstandig-Laden-vollstandig-Entladenzyk-
lusspezifischer dQ/dV-Werte durch Durchfiih-
ren eines Vorgangszyklus eines vollstandigen-
Ladens-vollstandigen-Entladens der Referenz-
batterie vor eine vorbestimmte Anzahl von Ma-
len;

einen zyklusspezifischen dQ/dV-Wert-Ver-
gleichsvorgang eines Vergleichens der gemes-
senen zyklusspezifischen dQ/dV-Werte; und
einen Referenzbatteriespannung-Ableitungs-
vorgang eines Ableitens einer Batteriespan-
nung, bei welcher die dQ/dV-Wert-Abweichung
als ein Ergebnis des Vergleichs unter der Mehr-
zahl von Zyklen am groRten ist.

Verfahren nach Anspruch 2, wobei der Batterie-
SOH-Vorhersagevorgang (S400) einen SOH-Extra-
hiervorgang eines Extrahierens eines SOH, welcher
konkretem dQ/dV entspricht, welches in dem kon-
kreten dQ/dV-Wert-Messungsvorgang gemessen
wird, aus der dQ/dV:SOH-Nachschlagetabelle um-
fasst und ein Vorgang eines Vorhersagens des ex-
trahierten SOH als ein Echtzeit-SOH der konkreten
Batterie ist.

Verfahren nach Anspruch 1, wobei, wenn die dQ/dV-
Wert-Abweichung zwischen der gegenwartigen Pe-
riode und der vorhergehenden Periode den vorbe-
stimmten Referenzwert Ubersteigt, es bestimmt
wird, dass eine Auffalligkeit in der entsprechenden
Batterie vorhanden ist.
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5. Batterieverwaltungsvorrichtung (100) zum Messen dadurch gekennzeichnet, dass sie ferner
eines SOH einer Batterie (110), wobei die Vorrich- umfasst:
tung umfasst:

eine Auffalligkeitssignal-Erzeugungs-

eine Lade-/Entlade-Steuerungseinheit (120), 5 einheit (156), welche dazu eingerichtet
welche dazu eingerichtet ist, der Batterie (110) ist, zu bestimmen, dass eine Auffallig-
einen Lade-/Entlade-Strom zuzufiihren und ein keitin der entsprechenden Batterie vor-
Laden/Entladen zu steuern; handen ist, und ein Auffalligkeitssignal
eine SOH-Messung-Batteriespannung-Einstel- zu erzeugen und auszugeben, wenn
lungseinheit (130), welche dazu eingerichtetist, 10 die dQ/dV-Wert-Abweichung zwischen
eine  SOH-Messung-Batteriespannung  auf der gegenwartigen Periode und der
Grundlage jedes zyklusspezifischen dQ/dV- vorhergehenden Periode im Hinblick
Wertes einzustellen, welcher fir jeden Zyklus auf ein Vergleichsergebnis der Ver-
aus einer Mehrzahl von Zyklen eines vollstan- gleichseinheit (154) einen vorbestimm-
digen-Ladens-vollstandigen-Entladens flr eine 15 ten Referenzwert Ubersteigt; und
vorbestimmte Referenzbatterie gemessen wor- eine Benachrichtigungseinheit (180),
den ist; welche dazu eingerichtet ist, einen Auf-
eine SOH-Vorhersageeinheit (140), welche da- falligkeitssignal-Alarm zu erzeugen,
zu eingerichtet ist, einen konkreten dQ/dV-Wert wenn die Auffalligkeit-Bestimmungs-
bei der eingestellten SOH-Messung-Batterie- 20 einheit bestimmt, dass in der Batterie
spannung an vorbestimmten periodischen Zei- eine Auffalligkeit auftritt.
tintervallen zu messen, wahrend ein Laden der
konkreten Batterie durchgefiihrt wird, und, unter 6. Vorrichtung (100) nach Anspruch 5, ferner umfas-
Verwendung davon, einen Echtzeit-SOH der send:
konkreten Batterie vorherzusagen; 25 eine Anzeigeeinheit (170), welche dazu eingerichtet
eine Speichereinheit (160), welche dazu einge- ist, einen Echtzeit-SOH der konkreten Batterie an-
richtet ist, eine Nachschlagetabelle, zuzeigen, welcher durch die SOH-Vorhersageein-
dQ/dV:SOH-Nachschlagetabelle, d.h. ein Ver- heit (140) vorhergesagt worden ist.
haltnis zwischen dQ/dV-Werten bei jeder Batte-
riespannung und einem entsprechenden SOH, 30 7. Vorrichtung nach Anspruch 6, wobei die SOH-Mes-
welcher auf Grundlage von dQ/dV-Werten ein- sung-Batteriespannung-Einstellungseinheit  (130)
gerichtet ist, welche einem vollstandigen Entla- umfasst:
den gemessen worden sind, und einen SOH-
Wert, welcher diesem entspricht, fiir die Refe- eine erste dQ/dV-Wert-Messungseinheit (132),
renzbatterie zu speichern; 35 welche dazu eingerichtet ist, zyklusspezifische
eine Auffalligkeit-Bestimmungseinheit (150), dQ/dV-Werte der Mehrzahl von Zyklen eines
welche dazu eingerichtet ist, zu bestimmen, ob vollstandigen-Ladens-vollstdndigen-Entladens
eine entsprechende Batterie eine Auffalligkeit zu messen, wahrend der Vorgangszyklus eines
aufweist, wobei die Auffalligkeit-Bestimmungs- vollstandigen-Ladens-vollstdndigen-Entladens
einheit (150) umfasst: 40 der Referenzbatterie durch die Lade-/Entlade-
Steuerungseinheit flir eine vorbestimmte An-
eine dQ/dV-Abweichung-Berechnungsein- zahl von Malen durchgefiihrt wird; und
heit (152), welche dazu eingerichtetist, eine eine Referenzbatteriespannung-Ableitungsein-
Abweichung | dQ/dV(t)-dQ/dV(t-1) | zwi- heit (134), welche dazu eingerichtet ist, jeden
schen einem dQ/dV-Wert einer gegenwar- 45 zyklusspezifischen dQ/dV-Wert zu vergleichen,
tigen Periode und einem dQ/dV-Wert einer welcher durch die erste dQ/dV-Wert-Messungs-
vorhergehenden Periode zu berechnen, einheit (132) gemessen worden ist, und eine
welche durch die SOH-Vorhersageeinheit Batteriespannung abzuleiten, bei welcher die
(140) fur die konkrete Batterie gemessen dQ/dV-Wert-Abweichung zwischen einer Mehr-
worden sind; 50 zahl von Zyklen am groRten ist,
eine Vergleichseinheit (154), welche dazu wobei die SOH-Messung-Batteriespannung-
eingerichtet ist, eine dQ/dV-Wert-Abwei- Einstellungseinheit (130) die abgeleitete Batte-
chung zwischen einer gegenwartigen Peri- riespannung als eine SOH-Messung-Batterie-
ode und einer vorhergehenden Periode zu spannung einstellt.
55

vergleichen, welche mit einem vorbestimm-
ten Referenzwert durch die dQ/dV-Abwei-
chung-Berechnungseinheit (152) berech-
net worden ist;

1"

8. Vorrichtung (100) nach Anspruch 7, wobei die SOH-
Vorhersageeinheit (140) umfasst:
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Eine zweite dQ/dV-Wert-Messungseinheit
(142), welche dazu eingerichtet ist, den konkre-
ten dQ/dV-Wert bei der eingestellten SOH-Mes-
sung-Batteriespannung an vorbestimmten peri-

anormale, dans lequel 'opération de déter-
mination d’anomalie (S600) comprend :

une opération de calcul d’écart de va-

odischen Intervallen zu messen, wahrend eines % leurs dQ/dV (S610) pour calculer un
Ladens der konkreten Batterie durch die La- écart |dQ/dV(t)-dQ/dV(t-1)| entre une
de-/Entlade-Steuerungseinheit; und valeur dQ/dV d’une période courante
eine SOH-Extrahiereinheit (144), welche dazu etune valeur dQ/dV d’une période pré-
eingerichtet ist, einen SOH zu extrahieren, wel- cédente mesurée lors de I'opération de
cher dem konkreten dQ/dV-Wert entspricht, 70 mesure de valeurs dQ/dV effectives ; et
welcher in der zweiten dQ/dV-Wert-Messungs- une opération de comparaison d’écart
einheit aus der dQ/dV:SOH-Nachschlagetabel- de valeurs dQ/dV (S620) pour compa-
le gemessen worden ist, welche in der Speiche- rer 'écart de valeurs dQ/dV calculé en-
reinheit (160) gespeichert ist, tre la période courante etla période pré-
wobeidie SOH-Vorhersageeinheit (140)denex- 15 cédente avec une valeur de référence

trahierten SOH als einen Echtzeit-SOH der kon-
kreten Batterie vorhersagt.

prédéterminée ; et

une opération de notification d’anomalie

9. Batteriepack, umfassend die Batterieverwaltungs- (S700) pour générer une alarme de signal
vorrichtung (100) nach einem der Anspriiche 5bis 8. 20 d’anomalie lorsqu’il est déterminé qu’il exis-
te une anomalie dans la batterie effective
lors de I'opération de détermination d’ano-
Revendications malie.

1. Procédé de prédiction de SOH de batterie 25 2. Procédé selon larevendication 1, dans lequel 'opé-
comprenant : ration de réglage de tension de batterie de mesure

une opération de stockage dans une table de
consultation (S100) pour construire et stocker

de SOH (S200) comprend :

une opération de mesure de valeurs dQ/dV spé-

une table de consultationdQ/dV : SOH pourune 30 cifiques d’un cycle pour mesurer la pluralité de
batterie de référence prédéterminée, pendant valeurs dQ/dV spécifiques d’un cycle de charge
un cycle de charge compléete-décharge complete-décharge compléete enréalisant un cy-
compléte ; cle de fonctionnement de charge compléte-dé-
une opération de réglage de tension de batterie charge compléte de la batterie de référence un
de mesure de SOH (S200) pour mesurer des 35 nombre de fois prédéterminé ;

valeurs dQ/dV spécifiques d’un cycle d’une plu- une opération de comparaison de valeurs
ralité de cycles de charge compléete-décharge dQ/dV spécifiques d’un cycle pour comparer les
complete et régler une tension de batterie de valeurs dQ/dV spécifiques d'un cycle
mesure de SOH sur la base des valeurs dQ/dV mesurées ; et

spécifiques d’un cycle mesurées, pour la batte- 40 une opération de déduction de tension de bat-
rie de référence ; terie de référence pour déduire une tension de
une opération de mesure de valeur dQ/dV ef- batterie dans laquelle I'écart de valeurs dQ/dV
fective (S300) pour mesurer une valeur dQ/dV est le plus important parmi une pluralité de cy-
effective a la tension de batterie de mesure de cles, suite a la comparaison.

SOH réglée a intervalles périodiques prédéter- 45

minés tout en chargeant la batterie effective 3. Procédé selon larevendication 2, dans lequel I'opé-
pour prédire un SOH ; ration de prédiction de SOH de batterie (S400) com-
une opération de prédiction de SOH de batterie prenant une opération d’extraction de SOH pour ex-
(S400) pour extraire une valeur de SOH corres- traire un SOH correspondant au dQ/dV effectif me-
pondant a la valeur dQ/dV effective mesurée a 50 suré lors de I'opération de mesure de valeurs dQ/dV
partir de la table de consultation dQ/dV : SOH effectives a partir de la table de consultation dQ/dV :
et prédire un SOH en temps réel de la batterie SOH et est une opération de prédiction du SOH ex-
effective ; trait en tant que SOH en temps réel de la batterie
caractérisé en ce que le procédé comprend en effective.

outre : 55

une opération de détermination d’anomalie
(S600) pour déterminer si une batterie est

12

4. Procédé selon la revendication 1, dans lequel lors-
que I'écart de valeurs dQ/dV entre la période cou-
rante et la période précédente dépasse la valeur de
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référence prédéterminée, il est déterminé qu'’il existe
une anomalie dans la batterie correspondante.

Dispositif de gestion (100) de batterie pour mesurer
un SOH dune batterie (110), le dispositif
comprenant :

une unité de commande de charge/décharge
(120) configurée pour alimenter en énergie de
charge/décharge la batterie (110) et comman-
der la charge/décharge ;

une unité de réglage de tension de batterie de
mesure de SOH (130) configurée pour régler
une tension de batterie de mesure de SOH sur
la base de chaque valeur dQ/dV spécifique d’'un
cycle mesurée pour chaque cycle d’'une pluralité
de cycles de charge compléete-décharge com-
plete pour wune Dbatterie de référence
prédéterminée ;

une unité de prédiction de SOH (140) configurée
pour mesurer une valeur dQ/dV effective a la
tension de batterie de mesure de SOH réglée a
intervalles périodiques prédéterminés pendant
que la charge de la batterie effective est en
cours, et a I'aide de celle-ci, prédire un SOH en
temps réel de la batterie effective ;

une unité de stockage (160) configurée pour
stocker une table de consultation, table de con-
sultation dQ/dV : SOH, qui est une relation entre
des valeurs dQ/dV a chaque tension de batterie
etun SOH correspondant, qui est configurée sur
la base de valeurs dQ/dV mesurées pendant
une décharge compléte et une valeur de SOH
correspondant a celle-ci, pour la batterie de
référence ;

une unité de détermination d’anomalie (150)
configurée pour déterminer si une batterie cor-
respondante présente une anomalie, dans le-
quel I'unité de détermination d’anomalie (150)
comprend :

une unité de calcul d’écart dQ/dV (152) con-
figurée  pour calculer un  écart
|[dQ/dV(t)-dQ/dV(t-1)| entre une valeur
dQ/dV d’une période courante et une valeur
dQ/dV d’'une période précédente mesurée
pour la batterie effective par I'unité de pré-
diction de SOH (140) ;

une unité de comparaison (154) configurée
pour comparer un écart de valeurs dQ/dV
entre une période courante et une période
précédente calculé par l'unité de calcul
d’écart dQ/dV (152) avec une valeur de ré-
férence prédéterminée ;

caractérisé en ce qu’il comprend en outre :

une unité de génération de signal d’anoma-
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lie (156) configurée pour déterminer qu'il
existe une anomalie dans la batterie corres-
pondante et générer et émettre un signal
d’anomalie lorsque I'écart de valeurs dQ/dV
entre la période courante et la période pré-
cédente dépasse une valeur de référence

prédéterminée en fonction d’un résultat de
comparaison de l'unité de comparaison
(154) ; et

une unité de notification (180) configurée
pour générer une alarme de signal d’ano-
malie lorsque l'unité de détermination
d’anomalie détermine qu’une anomalie a
lieu dans la batterie.

6. Dispositif (100) selonlarevendication 5, comprenant
en outre :
une unité d’affichage (170) configurée pour afficher
un SOH en temps réel de la batterie effective, prédit
par l'unité de prédiction de SOH (140).

7. Dispositif selon la revendication 6, danslequel l'unité
de réglage de tension de batterie de mesure de SOH
(130) comprend :

une premiére unité de mesure de valeurs dQ/dV
(132) configurée pour mesurer des valeurs
dQ/dV spécifiques d’un cycle de la pluralité de
cycles de charge complete-décharge compléte
en méme temps que le cycle de fonctionnement
de charge compléte-décharge compléte de la
batterie de référence par I'unité de commande
de charge/décharge est réalisé un nombre de
fois prédéterminé ; et

une unité de déduction de tension de batterie
de référence (134) configurée pour comparer
chaque valeur dQ/dV spécifique d’un cycle me-
surée par la premiere unité de mesure de va-
leurs dQ/dV (132), et déduire une tension de
batterie dans laquelle I'écart de valeurs dQ/dV
est le plus important entre une pluralité de cy-
cles,

dans lequel I'unité de réglage de tension de bat-
terie de mesure de SOH (130) regle la tension
de batterie déduite en tant que tension de bat-
terie de mesure de SOH.

8. Dispositif (100) selon la revendication 7, dans lequel
I'unité de prédiction de SOH (140) comprend :

une seconde unité de mesure de valeurs dQ/dV
(142) configurée pour mesurer la valeur dQ/dV
effective a la tension de batterie de mesure de
SOH réglée a intervalles périodiques prédéter-
minés pendant la charge de la batterie effective
par l'unité de commande de charge/décharge ;
et

une unité d’extraction de SOH (144) configurée
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pour extraire un SOH correspondant a la valeur
dQ/dV effective mesurée dans la seconde unité

de mesure de valeurs dQ/dV a partir de la table

de consultation dQ/dV : SOH stockée dans I'uni-

té de stockage (160), dans lequel 'unité de pré- 5
diction de SOH (140) prédit le SOH extrait en
tant que SOH en temps réel de la batterie effec-
tive.

9. Bloc-batterie comprenant le dispositif de gestion 10
(100) de batterie selon I'une quelconque des reven-
dications 5 a 8.
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 4
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